Objective: This study tested associations between church-based instrumental and informational social support and meeting physical activity guidelines. Methods: Cross-sectional data were analyzed for 1625 rural residents using logistic regression. Results: Associations were found between instrumental social support and performing some amount of physical activity but not between the 2 forms of support and meeting physical activity guidelines. Conclusion: Instrumental social support might help initiation of physical activity. Given that 54.1% of US adults get no leisure-time physical activity at the recommended minimum level, instrumental social support might be important in considering physical activity programs.
Numerous health benefits have been associated with regular physical activity. [1] [2] [3] [4] Some of these include reduced risk for heart disease 1 and various chronic diseases including arthritis, 5 type II diabetes, 3 and osteoporosis. 6 In spite of these numerous health benefits, most (54.1%) US adults do not engage in physical activity at the recommended minimum level. 7 Several determinants of physical activity have been identified and investigated. Individual characteristics such as age, gender, socioeconomic status, educational level, race, and knowledge of the benefits of physical activity have been found to influence physical activity. 8 In addition, some studies have established that social support is a determinant of physical activity. 9, 10 People who receive support from their spouse, family members, friends, and work colleagues are more likely to be engaged in leisure-time physical activity than their peers who do not receive such support. 11 Israel 12 has defined social support as "aid and assistance exchanged through social relationships and interpersonal transactions." (p. 65) Previous research suggests that it is important to consider 4 dimensions of social support when examining its influence on health: instrumental social support, which is concerned with providing tangible support including goods and services to others; informational social support, which involves providing advice, suggestions, and information; appraisal social support, which is concerned with providing information that is useful for concluded that "since there are many definitions of social support with a variety of domains, it is unclear which domains of social support are related to effectiveness of interventions." (p. 407) The authors also noted that although churches have increasingly become health-promotion settings, 14 most social support and physical activity-related studies have been conducted outside of the church. Although some studies have reported an association between general social support and physical activity, 9 it is unclear if church-based social support is correlated with physical activity. Moreover, it is not known which dimensions of church-based social support are important in driving physical activity. If the church is a conduit of social support 16 and social support in turn is associated with physical activity, it is important to explore whether an association between church-based social support and physical activity actually exists. Also important is a determination of the most effective dimensions of social support in physical activity promotion.
The purpose of the current study was to explore which dimensions of social support are most likely to influence physical activity. Specifically, the study tested associations between church-based instrumental and informational social support and physical activity among residents in rural communities. Rural communities are important targets of physical activity promotion because exercise facilities to encourage physical activity are often lacking and a higher percentage of people in these communities report lower levels of physical activity compared with urban residents.
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Methods
Data Collection
Study participants were adult residents of rural communities in southeast Missouri, Tennessee, and Arkansas. These communities range in size from 2399 to 17,642 people. 18 Data for the current study were obtained from an original study. 18 The original study used a quasi-experimental design to examine changes in walking behavior in 6 rural communities in Missouri and 6 comparison communities in Arkansas and Tennessee (3 in Arkansas and 3 in Tennessee). Intervention and comparison sites were matched on characteristics such as poverty level, size, and the proportion of the population that was African American. 18 That study focused on a community-based approach to promote walking as a leisure-time physical activity. Interventions were developed with community input and included tailored newsletters, interpersonal activities that stressed social support, and communitywide events such as walk-a-thons. The survey instrument included 114 questions. It was administered by telephone using random-digit dialing 19 to a cross-sectional sample of adults 18 years and older from the study communities. Based on the 2002 national census, an estimated 93.2% of households in the study region had working telephones at the time of the survey. The survey was administered by trained interviewers from June through August 2002 and took approximately 30 minutes to complete. The study received Institutional Review Board approval, and informed consent was sought from all study participants.
Sample
The original study had 653 respondents (500 women and 153 men). Data for the current study were collected at follow-up of the original study when additional questions relating to social support were added. The sample for the current study included 1307 women and 292 men (N = 1625).
Variables
Two physical activity outcomes were assessed. The first was meeting or not meeting Centers for Disease Control and Prevention (CDC) guidelines for physical activity. The CDC recommends that every adult should engage in at least 30 minutes of moderate physical activity during 5 or more days of the week. 20 The self-reported walking behavior assessment, which used a 4-item scale with criterion validity (r = .6), was used to ascertain the total number of minutes spent in leisure-time exercise for this variable. 21 Respondents were asked, "In a usual week, do you do moderate activities for at least 10 minutes at a time, such as brisk walking, bicycling, vacuuming, gardening, or anything else that causes some increase in breathing or heart rate?" Those who said yes were then asked, "How many days per week do you do moderate activities?" These responses were then used to determine whether respondents met CDC recommendations of at least 30 minutes of moderate activity during 5 or more days of the week (total minutes of moderate activity × number of d/wk). This led to a dichotomous dependent variable with categories of meet versus not meet recommendations for physical activity.
The second dependent variable was the performance of at least some amount of physical activity in a usual week. One category combined those who performed sufficient physical activity (meeting physical activity recommendation) with those who reported insufficient physical activity (not meeting CDC recommendation for moderate or vigorous physical activity). Those who reported no amount of activity were put in the second category (none).
The independent variables were 2 forms of church-based social support for physical activity: informational social support and instrumental social support. Informational social support was assessed through 5 items including, "Have you been advised by your church leader to start or continue walking or exercise?" and "Does your church ever include health messages about physical activity in the church bulletin distributed during weekly services?" Instrumental social support was assessed by asking respondents, "Which, if any, of these programs (exercise clubs, etc) does your church sponsor?" A list of 4 options that included walking clubs, group exercise clubs, exercise reward programs, and "other" exercise programs was read out to respondents who responded yes or no to each program option.
Statistical Analysis
Following data collection, data were cleaned using the standard Behavioral Risk Factor Surveillance System-quality control procedures. 22 Data were analyzed for 1625 participants using the Statistical Package for the Social Sciences-SPSS. Univariate analysis was used to calculate frequency distributions. Logistic regression was used to first examine unadjusted odds ratios, after which they were adjusted for age, education, race, and gender. The difference between having or not having informational or instrumental social support and its relationship with meeting physical activity guidelines or performing at least some amount of physical activity was determined by statistical significance in the logistic regression models.
Informational social support and instrumental social support were tested against the dependent variables for meeting physical activity guidelines and/or performing at least some physical activity. Independent variables (eg, health messages in bulletins, church-sponsored exercise programs, talking about physical activity, etc) were extrapolated from other recent surveys of physical activity correlates with tested psychometric properties (α = .96). 23, 24 All independent variables were binary with yes or no response categories. Because there were wide variations in sample sizes in the different cells for each individual item, the cut point of an expected count of at least 5 people in each cell was used to obtain results that were stable. 25 Study findings are reported using odds ratios, which represent the likelihood of meeting physical activity recommendations or performing some physical activity versus no amount of physical activity. Ninety-five percent confidence intervals (95% CI) were also calculated along with the odds ratios. For each odds ratio, the 95% CI represents the range within which the true magnitude of effect lies with a certain degree (95%) of assurance. 26 Multivariate statistical analyses were also conducted by entering all informational and instrumental social support variables into a logistic regression. The results were adjusted for age, education, race, and gender. To understand physical activity patterns based on income level, an annual household income of $20,000 was used as a cut point to examine income distribution. This was done because almost half of the respondents earned $20,000 or less, and the other half received more than $20,000.
Results
The sample was 39% African American and 60% white. Other minority ethnic groups accounted for only 1% of the study population. Women were overrepresented in this study (81.7%) compared with men (18.3%).
Results based on univariate analysis are presented in Table 1 and show that 35% of respondents had completed some college or had a college or post-graduate degree, and 65% had a high school education or less. The income distribution of respondents was fairly even. Almost half of the respondents (49.8%) reported an annual household income of less than $20,000, and the other 50% of respondents earned $20,000 or greater (Table 1 ).
To understand physical activity level as a function of demographic characteristics, odds ratios were calculated (Table 1) . Additional comparisons were made based on age, education, and income levels. In each case, those in the group considered to be of the highest likelihood for not meeting the recommended amounts of physical activity were used as the referent group and then compared with the other groups. Men had a higher odds of meeting physical activity recommendations than women (OR = 1.52; 95% CI, 1.16-1.99). Younger respondents were more likely than older participants to meet physical activity recommendations (OR = 1.83; 95% CI, 1.31-2.55), and both education and income showed a direct relationship with meeting guidelines. Bivariate analysis focused on the relationship between various forms of informational and instrumental social support and meeting physical activity recommendations or performing some versus no amount of activity. Therefore, each form of informational and instrumental support was entered in the model one at a time, with either of the 2 dependent variables. The data for these analyses are presented in Tables 2 and 3 , respectively.
In the case of informational social support, initial analysis indicated a significant association between posting health messages about physical activity on church bulletins and performing some versus no amount of physical activity (OR = 1.39; 95% CI, 1.03-1.87). However, the association was not sustained when the results were adjusted for demographic characteristics. Although some of the variables produced nonsignificant findings, it is important to note that most of the respondents who had levels of activity that met physical activity guidelines also reported that they received informational social support. In the case of performing some versus no amount of physical activity, a higher percent of respondents (80.9%) who performed some physical activity in a usual week also reported receiving health messages in weekly church bulletins. By comparison, a lower percent of respondents (75.3%) who did not receive similar health messages performed some activity. The same was true for respondents who reported talking about physical activity in church groups compared with those who did not (79.1% versus 76.7%) and for those who listened to physical activity sermons versus nonlisteners (79.7% versus 75.1%).
Analysis for instrumental social support and meeting guidelines for physical activity also produced nonsignificant associations (Table 3) . Nonetheless, the results indicated that among respondents who met physical activity guidelines, most of them reported receiving various forms of instrumental social support. When results for performing some versus no physical activity were examined, statistically significant associations between certain forms of church-based instrumental social support and performing some amount of physical activity were found. It was found that having church-sponsored walking clubs (OR = 2.19; 95% CI, 1.13-4.25), exercise clubs (OR = 1.95; 95% CI, 1.08-3.52), or "other" exercise programs (OR = 2.76; 95% CI, 1.17-6.53) all produced statistically significant associations with performing some amount of physical activity.
Discussion and Conclusions
Our results suggest the possibility that the influence of church-based social support on physical activity might depend on the type of social support provided. For example, most respondents who had levels of activity that met physical activity guidelines also reported having received informational social support from the church. However, given that informational social support was not associated with increased likelihood of meeting physical activity recommendations, it might be that these individuals seek out more information or that informational social support could only have a role in the maintenance, rather than initiation, of physical activity.
It is also interesting to note that while there was no significant association between instrumental social support and meeting recommendations for physical activity, there was a statistically significant association when looking at performing some versus no amount of physical activity. Three forms of instrumental social support were positively associated with an increase in physical activity (some versus none) but not enough to meet recommended guidelines. This is important because performing some amount of activity is a significant first step toward achieving recommended amounts of physical activity in the future. This finding is consistent with research evidence about a dose-response relationship between physical activity and health benefits. 27 This means that even small amounts of physical activity are associated with some health benefits. 27 Moreover, the significant findings between instrumental support and performing some versus no amount of activity also suggest that church-based social support might be helpful in the initiation of physical activity, a significant first step in meeting recommendations for physical activity.
Found across many churches and communities, it is possible that churchbased health programs could produce a population-wide impact. With an estimated 350,000 churches in the United States, 28 and a significant amount of Americans attending church regularly, faith-based health initiatives hold great promise for improving the health of many Americans. 29 Within communities, interventions aimed at promoting physical activity usually involve setting up social support groups that include a "buddy" system with others so as to achieve certain levels of physical activity. 30 Given the extensive support networks that are found in especially larger churches, these houses of worship could support many physical activity and other health-related programs.
Study Limitations
Because of the use of cross-sectional data, the current study cannot establish a causal relationship between variables. A second limitation is the use of self-reported levels of physical activity by respondents. Although self-report assessment is commonplace, it is often problematic. 31 Furthermore, although the current study was not based on an intervention per se, the inclusion of a control group would have enhanced the understanding of the role of social support on physical activity. This is acknowledged as a limitation. Although women were purposefully oversampled, the huge imbalance between men and women limits the understanding of the mechanisms and effectiveness of social support between genders.
In spite of these limitations, the current research provides directions for future research and interventions. As previously mentioned, the focus of this study was to explore the potential association between church-based social support and physical activity. The findings suggest that whereas informational social support was not associated with meeting recommendations for physical activity, instrumental support might have more to do with initiation of physical activity because it was found to be associated with performing at least some amount of physical activity, although not enough to meet CDC guidelines. For implications of practice, the transtheoretical model 32 of health behavior should be useful in understanding these findings. The model suggests that human behavioral change occurs through stages and that different processes are important at different stages of the change process. Since instrumental social support was positively associated with initiation of physical activity, this is similar to moving from the contemplation to the action phase of the transtheoretical model in initiating physical activity levels among church attendees. From an application standpoint, the model states that individuals who are at the contemplation stage need information about the pros and cons associated with the behavioral change to help them decide toward positive change or otherwise. Results of the current study provide some support for a potential role of the church in the initiation, rather than maintenance, of physical activity. Future studies could explore which dimensions of social support might be important throughout the stages-of-change process. Additional research using larger samples and more rigorous study designs needs to be conducted to fully understand what impact church-based informational and instrumental support would have on physical activity. Church-based intervention studies could further explore fidelity and other cognitive aspects espoused in theoretical models such as the Stages of Change. 33 It will be interesting to understand whether the size of the church and the quantity of its resources would make a difference in the kind of informational and instrumental support available to the church community. It might also be useful to investigate denominational differences in the amount of social support provided for physical activity, as well as the influence of characteristics of church leadership (eg, educational levels of pastors).
